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Acanthocybium, 317, 319 
Acanthopterygii, 231 
branchiostegals of, 231 
opercular elements of, 426 
parallelism with Microcyprini, 219 
protrusility in, 424, Fig. 116 
Smith Woodward on, 301 
vertebral column of, 301 
Acanthurids, 279 et seq. 
eyes in, 439 
Acanthurus, 281 
Acentrophorus, Figs. 21, 287 
Aceratias 
description of, 407 
stage in evolutioa of Aceratiide, 410 
Aceraciide 
Parr on, 407 
specializations of, 407 
three stages in evolution of, 410 
Acipenser, Figs. 19, 20. See also Chon- 
drostei. 
Actinopterygii 
contrast with shark, 116 
opercular elements of, 425 
primitive, 116 
Adaptation 
paradoxes of, 446, 447 
Adaptive radiation 
of jaws and teeth in percomorphs, Fig. 
291 
of mouth, 415 
of premaxilla and maxilla, Fig. 283 
Adioryx, 237 
Adipose fin 
Garstang on, 193 
Adnasal 
in Distichodus, 183 
Agonide 
relations with Platycephalide, 330 
Aipichthys, 207 
as ancestor of carangoids, 300 
vertebre of, 301 
Air-bladder 
Garstang on, 173 
of Heteromi, 200 
of Holocentrus, 237 
homology of diverticula of, 155 
of Hyodon, 168 
independent origins of, 174 
of nematognaths, 196 
of Notopterus, 169 
of Ostariophysi, 181 
relation to Weberian ossicles, 181 
of typical nematognaih, Fig. 78 
Alabes, Fig. 232 
characters of, 352 





INDEX 


Albula, 203, Fig. 37 
Albulidz 
as allies of mormyroids, 173 
dentition of, 423 
relationships of, 144, 166 
Aldrovandia, Fig. 295 
Alepidosaurus, 201 
Alepisaurus 
teeth of, 204 
Alepocephalus, Fig. 51 
epibranchial organ in, 179 
supramaxillaries in, 157 
Aleutera, Figs. 163, 165 
erectile spine of, 285 
: skull of, 284 
specializations in, 295 
suspensorium in, Fig. 290 
Allis, Edward Phelps 
on Amaia, 108, 134, 425 
on branchial arches, 81 
on branchial muscles, 425 
on Dactylopterus, 343 
on Esox, 216 
on hyomandibular of teleostomes, 81 
on intermaxillary tissue, 267 
on interopercular, 425 
on morphology of teleost skulls, 412 
on Polypterus, 108, 110, 111 
on premaxille, 96 
on primitive shark, 82, 101 
on Scomber, 309 
on Scorpenoidei, 322 
on Sebastes, 325 
Allotriognathi, 295-300 
Ambasside, 264 
Amblyopsis, 219 
Amblyopsoidea, 214, 219 
Ambystoma 
experiments on eye of, 454 
nasal capsules of, 454 
Amia, 133, 134, Figs. 23, 28, 283 
Allis on, 108, 134, 425 
branchial muscles of, 425 
comparison with Polypterus, 108 
maxilla of, 242 
premaxillz and maxille of, Fig. 283 
resemblance to characins, 183 
Amioidei, 131 
Weberian apparatus lacking in, 183 
Amiurus 
chondrocranium of, 196 
Ammodytes, 201, Fig. 234 
otoliths of, 355 
Ammodytoidei, 354 
Amphioxus 
as degraded cyclostome, 99 
Amphipnous, 350 
Amphisile, 226, Fig. 109 
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Anabantoidea, 269 
Anabas, Figs. 145, 146 
Anableps, Fig. 98 
otolith of, 321 
skull of, 220 
Anacanthini, 359 
Regan on, 380 
Anacanthus, Figs. 164, 165 
specializations in, 286, 295 
Anarhichas, Figs. 254, 255 
skull of, 376 
teeth of, 423 
Angel-fish, see Chetodontoidea 
Angelichthys, Fig. 153 
skull of, 278 
Anglers, see Pediculati 
Anguilla, Fig. 82 
Anlagen, 445, 449 
Antennariide, 389 
differences among, 394 
pectoral pterygials of, 387 
Antennarius, Figs. 265, 266, 288 
Cuvier on, 387 
illicium of, 389, 394, 403 
mouth region in, Fig. 288 
neurocranium of, 392 
opercular of, 401 
skull of, 389, 390, 391 
Antigonia, Fig. 149 
skull of, 273 
Aploactis, Fig. 208 
compared with Patecus, 330 
Aplodinotus 
otolith of, 253 
Apodes, 202 
derivation of, 203 
otoliths of, 203 
A pogon 
otoliths of, 233 
Apogonide, 247 
Arapaima, Fig. 59 
articulation of parasphenoid, 164 
differential growth rates of, 434 
scale bone of, 165 
teeth on parasphenoid, 166 
Archosargus, Figs. 123, 291 
adjustments for balance, 441 
jaws and teeth of, 453, Fig. 291 
skull of, 249 
Arcturus expedition 
studies on body-form, 432 
studies of larval fishes, 428 
Argentina 
otolith of, 163 
Argyropelecus, Fig. 52 
mouth of, 416 
Arius, Fig. 79 
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Artediellus 
preopercular spikes of, 332 
Aspicottus, Fig. 216 
skull of, 339 
Aspius 
modifications of jaws, 193 
Astronesthes 
skull of, 157, 158 
Astroscopus, Figs. 247, 248 
eyes in, 439 
skull of, 367 
sources of specializations in, 365 
Atelaxia, 299 
Atherinidz, 261, 264 
skull of, 264 
Atherinopsis, Fig. 143 
Auditory cecum, 169 
Auditory capsules, 440 
Auditory fenestra, 168 
Aulopide 
Regan on, 380 
Aulopus, Figs. 85, 283 
otolith of, 212 
premaxilla and maxilla of, Fig. 283 
skull of, 380 
Aulorhynchus, Fig. 301 
Aulostomus, Fig. 104 
Auxis, 319, Fig. 190 
Ayers, Howard 
on jaws of gnathostomes, 80, 99 
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Balistes, Figs. 161, 162, 165 
specializations in, 295 

Balistoidei, Figs. 165, 290 
classification of, 279, 281 


comparative series of skulls of, Fig. 


165 

eyes in, 439 

neurocranium of, 438 

skull of, 284 

suspensorium in, Fig. 290 
Baphetes, Fig. 9 
Barilius 

otoliths of, 193, 220 
Barracuda, see Sphyrenide 
Basibranchial teeth 

of Gonorhynchus, 177 
“ Basic patents,” 181, 448 
Basilichthys, Fig. 139 
Basipterygoid processes, 164 
Basking-shark, see Cetorhinus 
Basses, see Serranide 
Bathymaster 

compared with Trichodon, 371 

skull of, 358 
Bathyrissa, 144 
Bathysudis, 207 
Batrachidide, 372 
Batrachoidea, 387 

mouth of, 416 
Beebe, William 
collection of ceratioids, 402, 404 
on illicium of Rhynchoceratias, 408 
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laboratory at Bermuda, 428 
on olfactory sacs of Haplophryne, 407 
on. Remora, 320 
Belone, 229 
Belonesox, Figs. 96, 97 
skull of, 218 
Benninghoff, A. 
cited by Noble, 454 
Berycoidei, 233 
otoliths of, 237, 253, 273 
skull of, 234 
Bigelow and Welsh 
on larval stages of teleosts, 445 
on puffers, 288 
on Sebastes, 325, Fig. 204 
Blennies, see Blennioidei 
Blennioidei, 374 
derivation of Opisthomi from, 354 
Blennius, Fig. 252 
dentition of, 424 
skull of, 374 
Boar-fish, see Zeoidei 
Bones 


power of growth or reduction in, 386 


Bonito, see Scombroidei 
Borophryne, 403 
Boulenger, G. A. 

on Acanthuride, 279 

on Amphipnous, 350 

on Chetodontoidea, 274 

on Cheilodactylus, 260 

on Cirrhitide, 259 

on cranial osteology of fishes, 412 

on Cyclopteride, 339 

on Gadidz, 380 

on Gerres, 253 

on Haplomi, 214 

on Labyrinthici, 269 

on Leiognathus, 254 

on Lipogenys, 201 

on Mormyride, 173 

on notopterids, 174 

on Opisthomi, 354 

on Percesoces, 223 

on Platycephalide, 330 

on Rachycentron, 304 

on “Scombriformes,” 300 

on synentognaths, 223 

on vertebre of acanthopts, 301 
Bovichthys, Fig. 240 

skull of, 358 
Brama, Fig. 182 

comparison with Coryphena, 306 

comparison with Psettus, 275 

relation to Mene, 306 
Branchial arches 

connection with neurocranium, 439 

description of, 412 

figured by Allis, 425 

forms of, 81 

homologies of, 80 

muscles of, 425 

origin of, 84 

relation to gills, 424 
Branchial basket, 77 








Branchiocranium, see also Skull, Syn- 
cranium 
bones of, 75, 89, 90, 412 
differentiated from neurocranium, 77 
form and evolution of, 412 
functions of, 443 
Branchionichthys, 394, Fig. 264 
Branchiostegal rays : 
in Acanthopterygii, 231 
in Haplomi and Iniomi, 214 
in Isospondyli, 135 
in Microcyprini, 219 
in Ostariophysi, 182 
in Salmoperce, 232 
in Synentognathi, 224 
in typical percomorph, 86 
variability in number of, 182, 427 
Breder, C. M. 
feeding habits of Pterois, 329 
Bregmaceros, Fig. 261 
Brevoortia, 424 
Bridge, T. W. 
cited by Watson, 123 
on teeth of Osteoglossum, 166 
Broili, Ferdinand 
on Gemindina, 101 
Brotulide, 379 
Brycon, Fig. 70 
Bryant, W. L., 107, 108 
Burr, cited by Noble, 454 
Butterfly fishes, see Chetodontoidea 
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Casioperca, 247 
Calamus, Fig. 122 
Callionymidz, 373 
Callionymus, Fig. 242 
mesethmoid of, 440 
preopercular of, 427 
preopercular spikes of, 332 
relationships of, 363 
skull of, 361 
specializations in, 361 
Caproide 
grouped with Zeidz, 271 
resemblances to Scorpis, 275 
Capros, Fig. 149 
skull of, 272 
Caracanthus, 339, 341 
Carangide 
affinity with primitive percomorph 
type, 302 
compared with Scombridz, 300, 304 
derivations of, 300 
relation to stromateoids, 306 
resemblance of Leiognathus to, 254 
skull characters of, 302 
taxonomic relations of, 300 
vertebrz of, 301 
Carpiodes, Fig. 76 
Carps, see Eventognathi 
Catfishes, see Nematognathi 
Catostomus, 189, 190 
Caularchus, 372 
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Centriscus, Fig. 108 
possible derivation of, 226 
Centropomus, Fig. 294 
otolith of, 271, 277, 345 . 
Cephalacanthus, Fig. 222 
Cephalaspids, 99, Fig. 2 
Cephalic shield 
in Bothriolepis, 100 
in catfishes, 196, 441, Fig. 80 
in Dactylopterus, 441, Fig. 223 
in gurnards, 441, Figs. 218-220 
in Nematognathi, 195 
in siluroids, 441, Fig. 80 
Cepola i 
otolith of, 353 
Ceratioids 
Antennarius-like features of, 402, 403 
description of, 401 
divergent evolution in, Fig. 277 
mouth of, 416 
pectoral fins of, 387 
Ceratoscopelus 
otolith of, 212 
Cetomimidz, 209, 211 
Cetomimus, Fig. 92 
type ancestral to Lyomeri, 213 
Cetorhinus, 424 
Chenichthyide, 360 
Chatodipterus, Fig. 152 
adjustments for balance, 441 
skull of, 278 
Chatodon, Figs. 155, 291 
dentition of, 424 
skull of, 279 
Cheetodontoidea, 274 
dentition of, 424, Fig. 291 
relation to Plectognathi, 279 
relation to Zeus, 271 
resemblance of Antigonia to, 273 
Chanos, Figs. 44, 48 
scale bone of, 165 
skull characters of, 151, 152 
subtemporal bone of, 154 
Characodon, 220 
Characins, see Heterognathi 
Charitosomus, 175 
resemblance to Gonorhynchus, 179 
Chatoessus, Fig. 39 
skull of, 146 
Chauliodontidz, 160 
Chauliodus, Fig. 55 
dentition of, 424 
mouth of, 416 
quadrate-articular joint in, 158, 159 
Chaunax, Fig. 271 
intermediate between sea-bats and 
Antennarius type, 401 
Cheilinus 
otolith of, 379 
relation to Epibulus, 257 
Cheilodactylus, Fig. 136 
skull of, 260 
Cheilodipteride, 264 
Cheirodus, Fig. 15 
Cheirolepis, Figs. 8, 12, 283, 286 
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mouth of, 416 
premaxille and maxille of, Fig. 283 
suspensorium of, 421 


Chiasmodon, Fig. 137 


mouth of, 416 


Chiasmodonts, 260 
Cheilobranchus, 352, Fig. 232 
Chimera, 84 

Chimeroids, 103 


opercular elements of, 425 


Chirocentrids, 142 
Chirocentrus, 144, Figs. 34, 288 


dentition of, 142 
mouth region in, Fig. 288 
Chirolophius, 387 
Chironectes, Fig. 264 
characters of, 388 
Cuvier on, 387 
Chironemus 
otoliths of, 260 
Chirostoma, Fig. 140 
appearance of, 264 
Chlamydoselachus, Figs. 4, 6, 13, 14 
branchial muscles of, 425 
musculature of head, Fig. 6 
origin of opercular fold in, 84 
skull and visceral arches of, Fig. 4 
Chlorophthalmus, 207, 209, 211 
Chondrocranium 
of Amiurus, 196 
of larval Gymnarchus, 173 
Chondrostei, 117 
mouth in, 416 
neurocranium in, 438 
opercular elements in, 426 
Chondrosteus, Fig. 19 
Chordates, 101 
Chorinemus, see Scomberoides 
Chromis 
otolith of, 256, 321 
Chrysichthys, Fig. 77 
Cichlids, 237 
dentition of, 424 
skull of, 254 
Circumorbital pattern of skull, 125 
in Protospondyli, 428 
Cirrhitide, 259 
Cirrhitus, Fig. 135 
skull of, 259 
suborbital in, 325 
Cladoselache, Fig. 5 
reduction of exoskeleton in, 100 
Clarias, Fig. 78 
Cleland, John 
on Mola, 294 
Cling-fishes, see Xenopterygii 
Clinus, Figs. 251, 254 
skull of, 374 
Clupea, Figs. 38, 283 
swim-bladder in, 174 
Clupeioidea 
dentition of, 424 


diverticula of swim-bladder in, 147, 439 


skull of, 137 
Coccocephalus, Figs. 12, 283, 286 


Cockerell, T. D. A. 
on Brotulide, 379 
Coelacanths 
Watson and Stensio on, 270 
Coilia, Fig. 41 
Cole and Johnstone 
on the preopercular, 427 
Compensatory growth, 386 
Convergence 
between cephalic shields of catfishes 
and ostracoderms, 196 
between gadoids and ophidiids, 380 
between Opisthomi and Protopterus, 
353 
between skulls of Electrophorus and 
Symbranchus, 352 
Copelandellus, Fig. 301 
Coregonus, 179 
Coridz, 257 
Coryphena, Fig. 183 
dorsal fin of, 391 
relationships of, 302, 305 
skull of, 305 
comparison with Psettus, 275 
Coryphenoides, Fig. 262 
Cottide 
relationships of, 321, 330, 339 
skull characters of, 332 
skull ridges, 341 © 
Cottoperca, Figs. 237, 239, 240, 241 
opercular region of, 360 
pectoral girdle of, 357 
Pinguipes compared with, 356 
skull of, 358-360 
Cottus, Figs. 212, 221 
head of, 388 
Cranial foramen 
in Mormyrops, 171 
in Notopterus, 169 
Cranial vault 
architecture of, 436, 437 
bracing of, 437 
influence of auditory capsules on, 440 
triradiate sutures of, 437, 438, Fig. 299 
Crapatulus, Fig. 244 
pectoral girdle of, 365, 370 
skull of, 365 
Crevalles, 300 
Cromeria, 155, Fig. 49 
Crossopterygii 
opercular elements of, 425 
typical skull patterns of, 105 
Crucifix fish, Fig. 79 
Cryptosparas, 403, Fig. 273 
Ctenothrissa, Fig. 42 
description of, 151 
pelvic fins of, 149, 150 
Ctenothrisside, 145 
Cutlass-fishes, see Trichiuridz 
Cuvier, Georges 
on Chironectes, 387, 388 
Cybiide, 315 
Cybium, 317, 319 
Cycleptus, Fig. 300 
head of, 453 
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Cyclopteridz, 339 
Cyclopterus, Fig. 217 
Cyclostomes, Figs. 2, 3 
branchial basket of, 77 
origin from ostracoderms, 76 
skull of, 99 
Cyclothone, Fig. 54 
eyes in, 439 
jaws in, 159 
mouth in, 416 
not ancestral to Lyomeri, 213 
suspensorium in, 158 
Cynoscion 
otoliths of, 253 
Cyprinoidea 
ancestral type of, 216 
branchiostegal rays in, 182 
interparietal fontanelle of, 193 
mouth of, 416 
neurocranium of, 439 
otoliths of, 181, 182, 193, 194 
pharyngeal teeth of, 193 
primitive type of, 193 
resemblance to Anabas, 271 
resemblance to synentognaths, 223 
Starks on, 214 
Cyprinus, Fig. 74 
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Dactylagnus, Fig. 244 
skull of, 363 
Dactylopterus, Figs. 222, 223 
cranial buckler in, 441 
pectoral girdle of, 343 
preopercular in, 427 
skull of, 343 
Dactyloscopide, 363 
Dallia, Fig. 95 
skull of, 216 
Depedius, Figs. 22, 283 
Dareste, M. C. 
on relations of gobies, 349 
Day, Francis 
on Rhynchobdella, 353 
Dean, Bashford 
on chimeroids, 103 
on exoskeleton of sharks, 100 
on “unnatural history resemblances,” 
196 
Deep-sea fishes, 150 
Delsman, H. C. 
on Epibulus, 257 
on protrusility, 424 
Dentition, see Teeth 
Dercetidz, 201 
Diceratias, 407 
Dicrolene, Fig. 256 
Differential growth rates 
D’Arcy Thompson on, 445 
Julian Huxley on, 445 
regulation of, 444, 445 
Dinolestes, Fig. 140 
compared with Sphyrena, 264 
compared with Luciolates, 247 
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as true percoid, 247 
Diodon, Figs. 170, 171 
Diodontidz 

beak of, 288 

dentition of, 424 

inflation mechanism in, 290 

resemblance to Molidz, 294 

skull of, 292 
Diplodocus, 374 
Diplomystes, 195 
Dipnoi 

not ancestors of amphibians, 105 

dentition of, 104, 105 

skull patterns of, 104, 105 
Dipterus, Fig. 8 
Discocephali, 319 
Distichodus, Fig. 71 

adnasal in, 183 

musculature of jaws, 184 
Divergent evolution 

in ceratioids, Fig. 277 
Diverticula of swim-bladder 

in clupeoids, 147, 439 

homology of, 155 

in mormyroids, 169, 173, 439 

in Ostariophysi, 173, 184, 439 
Dollo, Louis 

on Sphyrena, 261 
Dollo’s law 

apparent exception to, 367 

application of, 290 

examples of, 123, 172 
Dolopichthys, Fig. 277 

dorsal fin of, 405 

illicial trough of, 404 
Dragonets, see Trachinoidei 
Drepane, 440 
Drepanide, 274 


E 


Echeneis, Figs. 198, 199 
otolith of, 321 
Echidnacephalus, 300 
Eels, see Apodes 
Eigenmannia, Figs. 72, 73 
skull of, 186, 187 
Elapopsis, 138 
Elasmobranchs 
auditory capsules of, 440 
cartilaginous skull of, 100 
compared with teleosts, 101 
number of gills, 424 
Sewertzoff on embryology of, 80, 83 
Electric eels, see Gymnotids 
Electric organs, 368 
Electrophorus, Figs. 72, 73 
compared with Symbranchus, 352 
as degraded characin, 186 
skull of, 187 
Eleotris, Figs. 226, 229 
compared with Caularchus, 372 
Eleginops, Fig. 238 
characters of, 358 
Elonichthys, 114 








Elopidze 
dentition of, 423 
otolith of, 212 4 
skull of, 139 4 
two sections of, 137, 138 | 
Elops 
compared with Photichthys, 157 
palatine process of, 142 
skull of, 138, 139 
supratemporal of, 165 
Embiotocids, 424 
Embryology 
Bigelow and Welsh on, 428 
of brain, 428, 430 
of eye, 423, 428, 430 
of jaws, hyoid arch and opercular series, 
80, 427, 428, 430 
of mouth, 423, 428, 431 
of palatoquadrate arch, 428 
of teleost skull, 112, 439 
Emery, Carlo 
on relations of gobies, 349 
Enchelurus, Fig. 81 
Enchodontide 
mouth of, 416 
Regan on, 205 
Enchodus, 204 
Endocranial vault, 435, 436 
Endocrine glands, 445 
Engraulis, Fig. 40 
hyomandibular in, 203 | 
ceeth in, 138 
Enophrys, Fig. 216 
skull of, 339 
Enzymes, 453 
Ephippide, 273 
Ephippus 
otolith of, 277 
Epibranchial organ, 179 
Epibulus, Fig. 131 
Epinnula, 319 
Erythrinus, Figs. 67, 68 
convergent resemblance to Amia, 183 
as unspecialized type, 182 
Escolares, 315 
Esocide, 214 
mouth of, 416 
Esox, Figs. 95, 285 
not related to Dinolestes, 247 pa 
otolith of, 214 as 
skull of, 214 Be 
Ethmoid region 
adiustments in, 440 L 
Starks on, 440 é 
Eugnathids, 131 
Eugnathus, Fig. 27 
hyomandibular of, 132 
skull of, 131 
Woodward’s figure of, 132 
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Ethmo-vomerine block, 435 i 
Eumetichthys, 296 & 


Eurypholis, Fig. 83 
skull of, 204 
Eusthenopteron, Fig. 9 
hyomandibular of, 108 
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Eustomias, 159 
Euthynnus, 319 
Eventognathi 
action of jaws in, 189, 190, 191 
adipose fin in, 193 
interparietal fontanelle in, 193 
ingestion of food in, 191 
mouth in, 189, 193 
otoliths of, 193, 194 
protrusile jaws of, 189 
Evermann, see Jordan and Evermann 
Evermanella 201, Fig. 91 
Evermannellide, 209-211 
Evolution 
of fishes in geologic time, 455 
irreversibility of, 123, 172, 290, 367 
Eye 
embryonic and larval stages of, 422, 439 
migration of, in Heterosomata, 344 
moulding influence of, 439 
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Fenestration 
principle of, 149 
progressive, 84 
Fertilization 
internal, 223 
Fierasfer, Fig. 257 
relations of, 377 
Fins 
adipose, 193 
of teleosts, 301 
Fistularia, Figs. 105, 289, 294 
skull of, 225 
Flatfishes, see Heterosomata 
Flying-fishes, see Synentognathi 
Food 
correlation with modification of jaws, 
84 
ingestion of, in eventognaths, 191, 193 
of Gastrostomus, 213 
of larval stages, 431 
of Saccopharynx, 213 
shape of mouth influenced by, 85, 416, 
444 
Foramen, lateral cranial 
in mormyroids, 171, 174 
Frost, G. Allan, see Otoliths 
Fundulus, Figs. 96, 97, 296 
mouth of, 416 
pharyngeal bones in, 219 
skull of, 216, 223 
Stockard’s experiments on, 445 
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Gadide, 380 
Gadus, Figs. 258, 259 

skull of, 381 
Galaxias, 156, Fig. 50 
Galaxiide, 157 
Garman, Samuel 

Chaunax figured by, 410 

on relations of Anacanthini, 379 
Garpikes, see Lepidosteids 
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Garstang, Walter 


on adipose fin, 193 
classification of stomiatoids, 160 
on swim-bladder as basis for taxonomic 
group, 173 
on osteoglossoid link with elopines, 166 
on Weberian ossicles, 181 
Gasteropelecus 
coracoids of, 185 
skull of, 185 
Gasterosteus, Figs. 102, 103 
otoliths of, 230 
skull of, 224, 229, 230 
Gastrostomoids, 424 
Gastrostomus, Fig. 94 
mouth of, 416 
skull of, 213 
Graber, Vitus 
on mouth of carp, 189 
Grammatorcynus, 319 
Gempyla, Plate I 
Gempylide, 315 
vertebrz in, 301 
Genypterus : 
otolith of, 353 
Germo, 319 
Gerres, Fig. 126 
otoliths of, 253, 374 
skull of, 253 
Gerride, 253, 254 
Gigantactis, 403 
Gilbert, Charles Henry 
on Callionymus, 332 
Gills, 424 
Glanencheli, 186 
Gnathostomes 
common ancestry with Agnatha, 76 
origin of orobranchial apparatus of, 82 
Gnathonemus, Fig. 63 
Gomphosus, 257 
Gonorhynchide, 179 
Gobiesocide 
affinities of, 372 
Gobioidea 
characters of, 346 
otoliths of, 350 
Regan on, 350 
relationships of, 349 
Starks on, 350 
Gobiesox, Figs. 249, 250 
dentition of, 424 
preopercular of, 427 
Goby, unidentified, Figs. 227, 229 
Gonorhynchoidea, 175 
Gonorhynchus, Figs. 65, 66 
analysis of skull of, 176 
dentition of, 177, 423 
description of, 175 
epibranchial organ in, 179 
metapterygoid in, 177 
mouth of, 416 
occipital condyle of, 178 
otolith of, 179 
relations of, 175, 178 
Gonostoma, Fig. 53 


classification of, 137 

otolith of, 160, 170, 214 

suspensorium in, 158 
Gonostomids, 426 
Goodea, 220 
Goodrich, E. S. 

on eyes in Salmo, 439 

on orobranchial apparatus of gnatho- 

stomes, 83 

on protrusility, 424 
Gourami, see Osphronemus 
Gregory, William K. 

on body-forms of fishes, 432 

on design in nature, 446 

on habitus and heritage, 444 

on nomenclature of skull bones, 91, 92 
Gudger, E. W. 

on Discocephali, 319 
Gulpers, see Lyomeri 
Gurnards, see Triglidz 
Gymnarchus, Fig. 62 

specializations ot, 173 
Gymnophotodermi, 160 
Gymnosarda, 319 
Gymnotids 

classification of, 186 

otoliths of, 181, 189 

skull of, 189 

Weberian apparatus of, 181 
Gymnotus, Figs. 72, 73 

skull of, 189 
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Habitus, 444 
Hemulids, 248 
Hemulon, Fig. 121 
skull of, 248 
Halec, 204 
Halieutichthys, Fig. 268 
Halocypselus, Fig. 101 
skull of, 221, 223 
Halosauride, 201 
Halosauropsis 
photophores in, 161 
primitive character of, 200 
Halosaurus, Fig. 81 
characters of, 200, 201 
otoliths of, 201 
Haplochitonide, 157 
Haplodoci, 382 
Haplomi 
branchiostegals in, 214 
classification of, 214 
relation to isospondyls, 214 
relation to scopeloids, 175 
Haplophryne, Fig. 280 
description of, 407 
illicium of, 408, 409 
parietals retained in, 403 
-Haplophysi, 164 
Harrison, Ross G. 
on “organizers,” 447 
Heintz, Anatol 
on Dinichthys, 100 
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Hemibranchii 
classification of, 227, 229 
Hemirhamphus, 223 
Hem+tripterus, Figs. 214, 215, 299 
cranial spikes of, 338 
Hepatus, 281, Fig. 156 
Heritage, 444 
Heterobranchus, Fig. 77 
Heterognathi 
skull of, 182 
branchiostegal rays in, 182 
otoliths of, 181, 189 
not related to Amia, 182 
Heteromi, 200 
Heterophotodermi, 160 
Heterosomata, Figs. 224, 225 
characters of, 344 
eyes in, 439 
mouth in, 417 
Heterotis, Fig. 58 
otoliths of, 163 
Hexagrammos, Fig. 209 
Hildebrand, see Meek and Hildebrand 
Himantolophus, Fig. 278 
description of, 407 
Hippoglossus, Figs. 224, 225 
Histiophoride, 317 
Histrio 
second vertebra of, 392 
skull of, 389 
Hollister, Miss Gloria 
stained preparations of, Figs. 272, 273, 
274, 275, 276, 279 
Holocentrus, Fig. 112 
air-bladder of, 237 
preopercular of, 427 
skull of, 235 
Hoplegnathids, 424, Fig. 124 
Hoplegnathus, Fig. 124 
skull of, 250 
Hoplopagrus, Fig. 300 
Hoplopteryx, Figs. 110, 283 
premaxillz and maxille of, Fig. 283 
skull of, 233 
vertebre of, 301 
Hubbs, Carl L. 
on branchiostegal rays, 182, 203, 224, 
231 
on changes in proportion, 445 
on classification of Atherinide, 264 
on Haplomi, 214 
on Isospondyli, 135 
on Microcypriai, 219 
on Percesoces, 261 
Huxley, Julian 
on growth, 445 
Hydrocyon, 184, Figs. 69, 75 
Hyodon, Fig. 60 
affinity with Osteoglossum, 168 
primitive characters of, 174 
skull of, 167 
Hyodontide, 173 
Hyoid arch 
embryology of, 427 
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Hyomandibular 
accessory, of Polypterus, 111 
attachment of head of, Fig. 119 
in Engraulis, 203 
homologies of, 108 
problem of, 80-82 
support for, 437, Fig. 117 
suspension of jaws from, 414 
suspension of jaws from, as_ basic 

patent, 448 

of teleostomes, 81 
types and origin of, 80 


Icelinus, 332 
Ichthyodectes, Fig. 35 
comparison with Chirocentrus, 142 
skull of, 144 
Ichthyodectids, extinct, Figs. 35, 36 
mouth of, 416 ‘ 
Ictalurus, Fig. 78 
Ichthyoccus, 157 
Illicium 
of Aceratias, 407 
of antennariids, 394, 403 
of Branchionichthys, 394 
of ceratioids, 401, 403, 407, 408, 409, 
410 
of Chaunax, 401 
degeneration of, 448 
of Gigantactinidz, 404 
of Haplophryne, 408, 409 
of Himantolophus, 407 
of Lophius, 287 
of Oneirodes, 407, 409 
of central pediculates, 448 
of Rhynchoceratias, 408 
of sea-bats, 448 
Inflation 
mechanism of, 290, 292 
power of, 388 
Iniistius, Fig. 132 
otolith of, 371 
skull of, 257 
Iniomi 
branchiostegals in, 214 
characters of, 204 
derivation of, 161, 212 
Garstang on, 160 
otolith of, 212 
Parr on osteology of, 207 
skull characters of, 211 
suspensorium in, 212 
Interarticular disc, 258 
Interorbital bridge 
functions of, 435 
Interparietal fontanelle, 193 
Irreversibility of evolution, see Dollo’s 
law, Evolution 
Isospondyli 
classification of, 136 
definition of, 156 
derivation of Iniomi from, 161, 212 


function of otic region in, 246 
generalized features of, 135 
Isteus, 144 
Istiophorus, 319, Figs. 196, 197 
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Jaws, see also Mandible, Protrusility 
adaptive radiation of, 102, Fig. 283 
of anacanths, 381 
in Antennarius, 392 
in Aspius, 193 
attachment to cranium of, 414 
Ayers on, of gnathostomes, 80 
of carps and suckers, 189, Fig. 74 
in Chauliodontidz, 160 
of chiasmodonts, 260 
correlation of, with snout, 453, Fig. 301 
edentulous, of characins, 184 
edentulous, in Cromeria, 155 
edentulous, of cyprinoids, 193 
edentulous types of, 423, 424 
edentulous, in Elops, 138 
in Eleotris, 346 
embryology of, 80, 427 
of enchodonts, 205 
four stages in development of, 84 
in Halocypselus, 221 
Meckel’s cartilage of, 80, 120 
in Monopterus, 352 
of morays, 203 
of murenids, 203 
in Periophthaimus, 346 
of plectognaths, 288, 289, 290 
primary upper, 412 
primary upper, of gnathostomes, 80 
primary upper, in Polypterus, 110, 242 
protrusility in 239, 242, 423, 424 
protrusility of, in Gerres, 253 
protrusility of, in Velifer, 298 
protrusility of, in Zeus, 271 
of siluroids, 195 

Jaw muscles 
description of, 415, 425 
insertion of, 141 
relations of, to tendons, Fig. 285 
Vetter on, 425 

John Dory, see Zeoidei 

Jordan, David Starr 
on Cirrhitide, 259 
on Malacanthus, 356 
on Notogoneus, 179 
on Ophiocephalide, 270 
on Trichodontidz, 371 

Jordan and Evermann 
on Caracanthus, 341 
on Icelinus, 332 

Jordan and Hubbs 
on classification of Atherinide, 264 
on Percesoces, 261 


K 


Kathetostoma, 365, Fig. 245 
Katsuwonide, 315 


derivation of Synentognathi from, 224 | Katsuwonus, 319 
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Keel-bone, see Parasphenoid 
Kesteven, Leighton 
on Chetlodactylus, 260 
nomenclature of, 95 
on Platycephalus, 330 
on relation of morays to murenids, 203 
on “subocular arch,” 428 
on Synanceja, 329 
Kishinouye, Kamakichi 
on scombroid fishes, 312-315 


L 
Labeo, Fig. 75 
Labridz 
dentition of, 424 
otoliths of, 257 
skull of, 256 
Labrisomus, 377 
Labrus, 361 
Labyrinthici 
classification of, 269 
characters of, 270 
Lachnolaimus, Fig. 130 
skull of, 257 
Lactophrys, Fig. 166 
comparison with Triacanthus, 289 
skull of, 286, 295 
pterotic in, 292 
Levoceratias, Fig. 282 
description of, 409 
third evolutionary stage from Haplo- 
phryne type, 410 
Lagocephalus, Figs. 168, 169 
beak of, 288, 289 
parasphenoid in, 292 
skull of, 290 
Lamarckian hypothesis, 453, 454 
Lampadephori 
Garstang’s classification of, 160 
Lampanyctus, Fig. 301 
Lamprey, Fig. 3 
Stensio on, 76, 78 
Lampris, Fig. 174 
otolith of, 296 
skull of, 296 
Lasiognathus, 404, Figs. 275, 276, 277 
Lates, Figs. 114, 115, 118, 293, 298 
comparison with scorpenids, 322 
skull of, 239, 242 
Leiognathus, 254 
Lepidogaster, 374 
Lepidopus, Fig. 194, Pl. I 
compared with Promethichthys, 316 
Lepidosteids, 127-131 
Lepidosteus, Figs. 23, 24, 25, 287 
dentition of, 130, 423 
mouth region of, Fig. 287 
nasal region of, 128 
palate of, 130, 164 
preopercular of, 127, 128 
suspensorium of, 421 
vertebre of, 130 
Lepidotus, Figs. 22, 287 
Leptocephalus stage of Lyomeri, 213 
Leptolepidz, 137, 179 
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Leptolepis, Figs. 30, 288 
skull of, 137 
Leptoscopus, 365 
Leptotrachelus, 201 
Lestidium, Fig. 88 
suspensorium of, 212 
Linophryne, Fig. 277 
Liognathidz, 254 
Lipogenys, 201 
Locomotion 
of Gymnarchus, 173 
of mackerels, 309 
of pediculates, 378-389 
Lophiolatilus, 356 
Lophius, Fig. 267 
characters of, 394 
illicium of, 387 
mouth of, 416 
opercular of, 401 
pectoral fin of, 387 
skull of, 450 
in Upper Eocene, 386 
Lophobranchii, 227, 229 
Lophodolus, Figs. 274, 276, 277 
proportions of skull bones, 404 
Loricariidz, 196 
Loricati, 321 
Lota, Figs. 258, 259 
skull of, 38) 
Lubosch, W. 
on interarticular disc, 258 
Luciocephalus, 270 
Luciolates, Fig. 117 
comparison with Dinolestes, 247 
lengthening of skull bones, 239 
neurocranium of, 242 
Liitken, see Steenstrup and Litken 
Lunaie preopercular, 414 
Lutianide 
relations to Gerridz, 253 
relations to Hoplegnathus, 250 
skull of, 248 
Luvarus, Fig. 185 
expansion of skull roof, 391 
description of, 306 
Lycodontis, Fig. 82 


_Lycopteride, 181 


Lycopterus, 181 

Lyomeri 
derivation of, 213 
neurocranium of, 438, Fig. 94 
specializations of, 212 
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MacFarlane, J. M. 
on evolution of fishes, 447 
on Galaxiide, 156 
Mackerels, see also Scombroidei 
characters of, 309 
classification of, 310 
locomotion of, 309 
Macrosemiids, 123, 131 
Macrosemius, Fig. 26 
Macrotrema, 350 


Macruide 
otoliths of, 381 
skull of, 381, 382 
swim-bladder in, 174 
Mail-cheeked fishes. see Scorpzenoidei 
Malacanthus, 356, Fig. 235 
Mandible, see also Jaws 
attachment to cranium, 414 
of Elonichthys, 114 
of gnathostomes, 80 
as lever of 3rd class, 414, 425, Fig. 284 
relation to coronoid process, 425 
serial homologies of, 80 
Manta, see Mobula 
Mastacembelids, see Opisthomi 
Mastacembelus, Fig. 233 
otolith of, 354 
skull of, 353 
Maurolicus, Fig. 52 
photophores of, 157 
Maxilla 
adaptive radiation of, Fig. 283 
reduction of, in siluroids, 195 
Meckel’s cartilage, see Jaws 
Meek and Hildebrand, 301 
Megalops 
operculum in, 166 
otolith of, 214 
Woodward and Ridewood on, 137, 138 
Melanocetus, Figs. 272, 277 
dorsal fin of, 405 
skull-top of, 403 
Melanonus, 382, Fig. 260 
Melanotenia, 266 
Mene, 301, 306 
Mesichthyes, 204 
Mesocoracoid, 157 
Metapterygoid 
connection with hyomandibular, 414, 
415 
function in Gonorhynchus, 177 
of Lepidosteus, 164 
Microcyprini 
branchiocranium of, 216, 217 
dentition of, 217, 424 
mouth of, 416 
otoliths of, 214, 220 
parallelism with Acanthopterygii, 219 
relations of, 220 
Micropogon, Fig. 125 
Micropterus, Fig. 113, 283, 291 
skull of, 242 
Micropus, 339, 341 
Microspathodon, Fig. 128 
skull of, 255 
Microstoma, 157 
Mistichthys, Fig. 230 
skull of, 250 
Mobula, 424 
Mola, Fig. 172 
characters of, 294 
dissection of, 294 
skin of, 295, 441 
specializations in, 295, 321 
Monopterus, 352 
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otolith of, 353 
Morays, Fig. 82 
dentition of, 423 
morphological features of, 202 
neurocranium of, 438 
number of gills in, 424 
opercular elements in, 426 
Mormyroidea 
eyes in, 170, 439 
mouth in, 417 
origin of, 174 
otoliths of, 174 
relations of, 173 
specializations of, 167 
swim-bladder in, 169, 174, 439 
Mormyrops, Fig. 62 
Mouth, see also Protrusility 
adaptive radiation of, 415 
of Allotriognathi, 296 
of Ammodytoidei, 354 
of carps and suckers, 189 
of Chetodon, 279 
embryonic and larval stages of, 422, 439 
evolution of different types of, 85, 416, 
444 
of Mola, 295 
position and direction of, 416 
relation of, to jaws and suspensorium, 
418 
size of, 416 
of Symbranchii, 352 
of Xesurus, 283 
Mouth region 
dimensional factors in, 419-423, Figs. 
286-289 
Muciferous channels, 252 
Mugil, Figs. 138, 143 
premaxilla of, 242 
skull of, 263 
Mullets, see Percesoces 
Mullide, 251 
Mullus 
otoliths of, 251, 277 
Myctophide 
otoliths of, 212 
Myctophum, Fig. 93 
Myoxocephalus, Figs. 213, 215, 293, 299 
Myripristis, 235, Fig. 111 
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Naef, Adolf 

on origin of amphibians, 105 
Natural Selection, 320, 449 
Needle-fish, see Synentognathi 
Nematognathi 

air-bladder of, 196 

cranial buckler of, 441 

mouth of, 416 

skin of, 441 

specializations of, 195 
Neobythites 

otoliths of, 353 
Neopterygians 

otoliths of, 321 
Neothunnus, 319 
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Nerophis, 226 
Neurocranium, see also Skull, Syncranium 
adaptation to food types, 431 
adjustment to body, 431 
adjustment to jaw and mouth, 438 
adjustment to skin, 441 
bones of, 88, 89 
cranial vault of, 435-438 
definition of, 431 
description of, 434, 435 
differential growth rates of, 432, 434, 
Figs. 294, 297 
differentiation of, from branchiocran- 
ium, 77, Fig. 1 
ectosteal bones of, 442 
endosteal bones of, 442 
functions of, 435, 443 
of Hemitripterus, Fig. 215 
of Lophius, 396 
mechanism of, in acanthopterids, 242 
moulded by diverticula of swim- 
bladder, 439 
moulded by eyes, 439 
of onchocephalids, 397 
of percoids, Fig. 298 
of scorpenoids, Fig. 299 
Nexilosus, Fig. 127 
Noble, G. K., 454 
Nomenclature 
Gregory on, 91, 92 
Kesteven’s variations in, 95, 96 
Norman, J. R., 260 
Notacanthide 
Notacanthus 
otolith of, 201 
Notelops, 166 
Notidanoids, 424 
Notogoneus 
characters of, 179 
Woodward on, 175 
Notopteridez, 170, 173 
Notopterus, Fig. 168 
adjustment of skull of, with body form, 
168 
chondrocranium of, 173 
otolith of, 170 
primitive character of, 174 
Notothenia, Figs. 237, 239, 240, 241 
pectoral girdle of, 362 
skull measurements of, 360 
Trachinus not close to, 363 
Nototheniiformes 
Regan’s classification of, 358 
otoliths of, 360 
Notothenioids 
Regan’s classification of, 358 
origins of, 360 
Nuchal shield, 195 
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Oar-fish, see Allotriognathi 
Occipital condyle 

in Gonorhynchus and Fistularia, 178 
Odontesthes, 264 


Odontostomus, Fig. 91 
Ogcocephalide, 387 
Ogcocephalus, Figs. 269, 270 
opercular of, 401 
skull of, 397 
Olfactory sacs 
of Haplophryne, 407 
Oligoplites 
characters of, 301 
comparison with Coryphzna, 305 
fins of, 301 
Omosudide, 207 
Omosudis, Fig. 89 
dentition of, 423 
mouth of, 416 
resemblances of, 204 
Onchocephalids 
characters of, 397 
derivation of, 398 
Onetrodes, Fig. 279 
description of, 407 
illicitum of, 409 
Opah, see Allotriognathi 
Opercular elements 
in Acanthopterygii, 426 
of Bovichthys, Fig. 240 
*‘circumorbital” arrangement of, 428 
of Cottoperca, Fig. 240 
embryology of, 427 
origin of series of, 84 
in primitive teleosts, 135 
variability in, 427 
Opercular spines 
in acanthopts, 234 
Ophichthys, 232 
Ophidiidz, 349 
Ophiocephaloidea, 269 
Ophiocephalus, Figs. 145, 146 
comparison with Uranoscopus, 367 
opercular elements in, 426, Fig. 145 
otolith of, 269, 271 
resemblance of, to typical anacanth 
skull, 381 
skull of, 269 
Ophidiide, 379 
Ophiodon, Fig. 210 
Opisthomi, 353 
Opisthoproctus, Fig. 43 
auditory capsules of, 440 
comparison with Ctenothrissa, 151 
eyes in, 439 
Opsanus, Fig. 263 
skull of, 382 
Orestias, Fig. 97 
“Organizers,” 447 
Orobranchial apparatus 
in gnathostomes, 82, 83 
Goodrich on, 83 
in ostracoderms and cyclostomes, 77, 79 
Osborn, Henry Fairfield 
on “‘rectigradations,” 446 
Osmeroides, 138 
Osmerus, 157 
otolith of, 212 
Osphronemus, Fig. 147 
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opercular of, 271, 426 
skull of, 271 

Ostariophysi 
antiquity of, 199 
branchiostegal rays of, 182 


diverticula of swim-bladder in, 184, 439 


otoliths of, 181 
protrusility in, 424, Fig. 76 
Weberian apparatus in, 181 
Osteoglossidz 
characteristic features of, 164 
parasphenoid of, 164 
relation to Albulidz, 166 
skull of, 161 
Osteoglossum, Fig. 57 
affinity with Hyodon, 168 
dentition of, 164, 423 
otoliths of, 163, 174 
parasphenoid of, 164 
Osteolepis, Fig. 8 
skull of, 107 
Ostraciontide 
characters of, 286 
teeth of, 288 
Ostracoderms 
as ancestors of cyclostomes, 76 
cephalic shield of, 196 
Kiaer’s researches on, 79 
number of gills of, 424 - 
Stensio’s researches on, 77, 78, 82 
Otolithus, 137, 163 
Otoliths, see systematic groups 
Otophysi, 155 
Garstang on, 173, 174 
Oxylabrax, 296 


Pp 
Pzedogenesis, 443 
Paleogyrinus, Fig. 8 
Palzoniscoidei 
description of, 111, 112 
groups arising from, 116 
neurocranium of, 115 
opercular elements in, 426 
Pal@oniscus, Fig. 12 
Palate 
of Crossopterygii, 108 
of Elonichthys, 114 
of Lepidosteus, 130, 164 
Palinurichthys, 319 
Pantodon, 164 
Pantodontide, 161 
Parachenichthys, Figs. 239, 241 
skull measurements of, 360 
Parallelism, 248, 264 
Parapercts 
comparison with Cirrhitus, 259 
comparison with T7richodon, 371 
otoliths of, 363 
Parasphenoid 
of Arapaima, 164, 166 
functions of, 435 
of Osteoglossum, 164 
Parathunnus, 319 
Pareioplitee, 321 
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Parker, T. J. 


on skull of Regalecus, 297 


Parker, W. K. 


on embryology of jaws, 427, 428 


Parr, A. E. 


on Aceratiide, 407 
on evolution of Stomiatoidea, 160 
on illicium of Haplophryne, 408 


on inflation mechanism in puffers, 290 


on osteology of Iniomi, 207 
on Rhynchoceratias, 401, 403, 407 


on rostral bone of Haplophryne, 409 


Parrot-fishes, see Scaride 
Patecus, Fig. 208 
skull of, 329 
Patten, William 
on Bothriolepis, 100 
Pectoral girdle 
of Astroscopus, 370 
of Cottoperca, Fig. 237 
of Notothenia, Fig. 237 
of Pinguipes, Fig. 237 
Pediculati 
adaptations in body-form, 389 
evolution of body-form, 386, 387 
opercular elements of, 426 
primary adaptation of, 388 
skull of, 389 
Pelor, Fig. 206 
neurocranium of, 438 
skull of, 329 
Perca, Fig. 285 
otoliths of, 247, 253, 277, 317, 345 
Percesoces 
Boulenger’s classification of, 223 


derivation from true percoids, 261, 264 


specializations of, 262, 264 
otoliths of, 261 
Regan on “ Mugiloidea,” 266, 268 
skull of, 261, 262 
Perciformes, 247, 274 
Percis, Fig. 236 
agreement with Pinguipes, 358 
Percomorphi, see also Percoidei 


adaptive radiation of jaws and teeth of, 


Fig. 291 
classification of, 237 
- definition of 237, 238 
divisions of, 246 
functions of otic region in, 246 
Percesoces related to, 261, 266 
Regan on, 246 
systematic characters of, 238, 239 
taxonomy of, 246 


Woodward on evolutionary stages of, 85 


Perches, see Percoidei 
Percoidei, see also Percomorphi 


correlation of skull and body form, 238 


neurocranium of, 242 
otic region of, 243 
otoliths of, 343, 345 
protrusile jaws of, 239 


relations of premaxille and maxille in, 


242 
Regan on, 237, 238, 356, 371 


skull of, 238, 242, 256 
specializations in, 295 
syncranium of, Fig. 298 
Woodward on, 85 
Percophis, 363 
Percopsis, 232 
Periophthalmus, Figs. 228, 229 
eyes in, 439 
skull of, 346, 347 
Peristedion, Figs. 220, 221 
lacrymal bones of, 343 
Perleidus, Figs. 21, 283, 286 
Petenia, 255 
Petrocephalus, Fig. 64 
mormyroid specializations in, 171 
Pholidophorus, 136, Fig. 29 
Photichthys, 157 
Photophores, 160, 161 
Phractolemus, 424 
Phyllopteryx, 225, Fig. 106 
Pikes, see Esocide 
Pinguipedide, 356 
Pinguipes, Figs. 236, 237 
skull of, 356, 374 
Platax, Fig. 151 
relations of, 273, 274, 277, 281 
Platycephalide, 330 
Platycephalus, Fig. 211 
otoliths of, 344 
skull of, 330 
Platysomus, Figs. 15, 286 
Plecostei, 312 
Plecostomus, Fig. 80 
preopercular in, 197 
skull characters of, 196 
Plectognathi, see also Balistoidei 
derivation of, 288 
relations of, 279 
specializations of, 295 
Plethodus, 166 
Pliotrema, 424 
Poeciloidea 
branchiostegals in, 219 
Starks and Regan on, 214, 219 
Pogonias, 252 
Polar cartilages, 80 
Polydactylus, 268, Fig. 144 
Polyipnus, Fig. 52 
Polymixia, 296 
Polynemidz, 268 
Polynemus, Fig. 144 
otolith of, 269 
skull of, 268 
Polyodon, 424, Fig. 17 
Polypterini, 108 
Polypterus, Fig. 10 
classification of, 108 
protrusile jaw of, 242 
Pomacanthus, Figs. 154, 290, 293 
skull of, 278 
Pomacentrids, 255, 424 
Pomadiside, 248 
Pomatomus, 300, Figs. 177, 294 
Porcupine-fishes, see Diodontidz 
Poronotus, Fig. 184 
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Portheus, Figs. 36, 283, 288 
chondrocranium of, 144 
palatine process of, 142 

Pre-epiotic fossa, 149 

Preéthmoid, 94, 190 

Premaxilla 
adaptive radiation of, Fig. 283 
Allis on, 96 
of carps, 189 
protrusion of, 242 

Preopercular 
position of, 426, 427 
Ridewood on, 427 
spikes of, 332, 427 

Pre-oral cartilages, 80 

Preorbital region, 92, 93 

Priacanthus, 247, Fig. 120 

Prionotus, Fig. 218 
mesethmoid of, 440 
preopercular of, 427 
skull of, 341, 343 

‘““Proboscis,”” 172 

Proethmoids, 93, 94 

Promethichthys, Fig. 194 

Pronotacanthus, 201 

Protopterus, 353 

Protosphryena, 440 

Protospondyli 
“‘circumorbital” arrangement of oper- 

cular series of, 428 
Woodward’s researches on, 123 

Protrusility, see also Jaws, Mouth 
in Antigonia, 273 
of carps and suckers, Fig. 74, 189 
conditions of, 242 
in Epibulus, 257 
in Gerres, 253 
independent evolution of, 424 
in Lates, 239 
mechanism of, in upper jaw, 239 
in percoid jaw, 239 
stages preceding, 242 
in Velifer, 298 
in Zeus, 271, 272 

Psettodes, 345 

Psettus, Fig. 297 
differential growth rates of, 434 
skull of, 274, 275 

Pseudoscarus, Figs. 133, 134, 283 

Psychrolutes, 339 

Pterois, Fig. 205 

Pterophryne, 388, 389 

Ptilichthys, Fig. 297 

Puffers, see Tetraodonts 

Pycnodonts, 123, 127 
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Rachycentron, Figs. 186, 187 
classification of, 307 
comparison with echeneids, 319 

“ Rhachicentrum,” 307 

Ranzania, 295 

Rastrelliger, 319 
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as adjustment for swimming, 431 

as resultant of growth in three axes, 432 
Stromateoids, 306 
Sturgeons, see Chondrostei 
Stylephorus, see Stylophorus 
Stylophorus, Fig. 176 

mouth of, 416, 448 

Regan on, 299 

Starks on, 299 
“*Submaxillary cartilages,” 190, Fig. 76 
Submaxillaries, 94 
**Subocular arch,” 428 
Suborbital shelf, 234 
Suborbital stay, 321, 325, 330, 343 
Subtemporal bone, 154, 165, 166 
Suckers, see Eventognathi 
Sucking-disc, 319, 320, 440 
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in elasmobranchs, 102, 103 
in Enchodus, 204 
in Esox, 214 
in extinct pycnodonts, 423 
in Fundulus, 217 
in Galaxias, 156 
in Gasteropelecus, 185 
in Gobiesox, 424, Fig. 249 
in Gonorhynchus, 177, 179 
in Hoplegnathus, 250 
in Hyodon, 167 
in Iniistius, 257 
in Lactophrys, 286 
in Lepidosteus, 130 
in lutianids, hemulids and sparids, 248 
in morays, 423, Fig. 82 
in mormyrids, 171 
in Mugilide, 262 
in Mullide, 251 
in Notogoneus, 179 
in Omosudis, 423, Fig. 89 
in Opsanus, 382, 383 
origin of, 423 
in Osteoglosside, 166 
in palzoniscoids, 112 
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fused with occipital condyle in Gono- 
rhynchus, 178 


INDEX 


of primitive acanthopterygians, 301 
of teleosts, 301 
Vetter, Benjamin 
on homology of jaw muscles, 425 
on relations of jaw muscles to tendons, 
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